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SHORT REVIEW
Confabulation Resilience of the Developing Brain: A Brief Review
Julie Nyvang Christensen,1 AND Thomas Alrik Sørensen2
1Department of Neurology, Rigshospitalet, Copenhagen University Hospital, Glostrup, Denmark
2Aalborg University & Sino-Danish Center for Education and Research, Aalborg, Denmark
(RECEIVED July 21, 2018; FINAL REVISION January 9, 2019; ACCEPTED January 10, 2019)
Abstract
Objectives: To investigate a possible confabulation resilience of the developing brain. Methods: We performed a
literature search on confabulation in PubMed and identified all empirical studies of children and adolescents under the
age of 18. Results: The analysis identified only three case studies of confabulation in children under the age of 18 of
286 empirical studies of confabulation. This reveals a striking discrepancy in the number of reported cases caused by
brain injury between children and adults. We hypothesize that there may be a resilience toward confabulation in the
developing brain and present three tentative explanations regarding the possible underlying mechanisms. Conclusions:
Additional awareness on the scarcity of reported cases of confabulation in children could lead to important insights on
the nature of confabulation and greater understanding of the resilience and plasticity of the developing brain. (JINS,
2019, 25, 426–431)
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INTRODUCTION
In the literature on confabulation caused by brain injury, there
is a striking discrepancy in the number of cases of con-
fabulations in adults compared to children. This discrepancy
seems to support our clinical impression where we generally
do not encounter the phenomenon in children. It has even
been suggested that confabulation simply does not occur in
children following head injury (Bowman & Blau, 1940). We
propose that a focus on this discrepancy could potentially
reveal important insights into the plasticity and resilience of
the developing brain during childhood and adolescence and
may yield a better understanding of the phenomenon itself.
The term “confabulation” seems to be used primarily in
two slightly different contexts in the scientific literature, one
focusing on confabulations following brain injury and the
other related to forensic psychology, suggestibility, and
research on the volatile nature of memory. Here, we distin-
guish between stories that seemingly arise from a limited
memory access following a brain injury, and those that are
based on access to memories that have been changed or
modified in otherwise healthy individuals. The focus of this
review will be on the former.
Confabulation following brain injury is a condition where
patients unintentionally, and in a non-confused state, seem to
invent stories (or statements) that have little or no basis in
present reality, but which the patients nevertheless perceive
as real. This behavior is typically linked to an amnestic syn-
drome, and a degree of amnesia has been suggested as a
necessary condition for the diagnosis of confabulation
(Gilboa, 2010). Most lesion studies suggest involvement of
orbitofrontal cortex, medial prefrontal cortex, the basal fore-
brain, or thalamus, especially the dorsomedial nucleus of
thalamus (Gilboa & Moscovitch, 2002), and Schnider (2003)
argues that confabulation occurs due to damage to an anterior
limbic circuit, which includes the orbitofrontal cortex and
structures associated with this area.
A common explanation of the phenomenon is that the lack
of access to memory content drives the cognitive system to
invent ad hoc explanations to fill in the gaps in memory of
amnestic people (American Psychiatric Association, 1994).
However, whether this explanation is correct has still to be
convincingly determined. Several suggestions concerning the
nature of confabulating behavior based on both lesion (Gil-
boa & Moscovitch, 2002; Schnider, 2003), clinical (Dalla
Barba, 1993a) and experimental (Nahum, Bouzerda-Wahlen,
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Guggisberg, Ptak, & Schnider, 2012) data have been pro-
posed. The phenomenon has yet to be fully understood and
research is still attempting to reveal the basic mechanisms
involved.
Furthermore, confabulations seem to arise from a diverse
variety of etiologies. They can be seen in degenerative dis-
eases such as Alzheimer’s dementia (La Corte, Serra, Attali,
Boissé, & Dalla Barba, 2010), in atrophy linked to mal-
nutrition in, for example, Wernicke-Korsakoff’s syndrome
(Borzutsky, Fujiwara, Brand, & Markowitsch, 2008; Dalla
Barba, Cipolotti, & Denes, 1990), and in infections such
as syphilis and herpes simplex encephalitis (Gilboa &
Moscovitch, 2002). Additionally, confabulations can also be
caused by traumatic brain injury or by more focal lesions
such as tumors and stroke. In particular, stroke due to a rup-
tured aneurism in the anterior communicating artery seems to
cause patients to confabulate (Gilboa & Moscovitch, 2002;
Schnider, von Daniken, & Gutbrod, 1996).
The rarity of the phenomenon in general, and the fact that it
often naturally subsides in more chronic stages (Gilboa &
Moscovitch, 2002), may explain the limited number of stu-
dies on the topic. To our knowledge, there are only two multi-
case-studies of the time course of confabulation (Dalla Barba,
Brazzarola, Marangoni, Barbera, & Zannoni, 2017; Schnider,
Ptak, von Däniken, & Remonda, 2000) and none that stret-
ches for more than approximately a year. Only few single-
case studies report confabulations more than 1-year post-
injury.
METHOD AND RESULTS
In our literature search, we found 286 articles reporting on
different empirical studies of confabulation caused by brain
injury. Only three of these describe cases of children or
adolescents, revealing a clear discrepancy in the number of
articles concerning adults as compared to children under 18
years of age (Figure 1).
The three studies we have been able to find are all single-
case reports and are briefly summarized here (Figure 2).
1. Case report by Meguro et al. (1999): A girl aged 9
suffered a traumatic brain injury in 1995. She was
assessed by Meguro and colleagues approximately 1–2
years later. Here, she suffered from anterograde amnesia,
as well as a retrograde amnesia for 1 year before the
accident. Her confabulations occurred if provoked by
questions concerning events in episodic memory and
were characterized by misplacement of memories in their
temporal context together with an erroneous combina-
tion of existing memories. During a further follow-up
examination, approximately 10 years later, the patient
was still amnesic. However, her confabulations had
vanished (Y. Meguro, personal communication, 2017).
MRI scan of her brain at the time of the accident revealed
bilateral hyperintensities in hippocampal areas and parts
of splenium. During her follow-up examination 10 years
later a newMRI scan was made, which did not show any
overt signs of lesioning, and the original authors
speculate that her problems reside in diffuse axonal
injury (Y. Meguro, personal communication, 2017).
2. Case report by Thomas-Antérion, Truche, Sciessere, and
Extier (2012): A young girl aged 12 suffered a traumatic
brain injury in 2001. An MR scan of her brain revealed
diffuse damage, with bifrontal contusion and a thin
corpus callosum, left frontal porencephaly, and ventri-
cular dilatation. She expressed both an anterograde
amnesia and an executive dysfunctioning. In 2009, she
was examined at a rehabilitation center, where it was
described that she was marked with spontaneous
confabulation. The confabulations were characterized
as plausible, and often they became evident only when
verification failed.
3. Case report by Cohen et al. (2011): A 17-year-old girl
suffered cardiac arrest due to overdose of benzonatate as
part of a suicide attempt. After resuscitation an MR scan
of her brain revealed diffuse infarcts in both the basal
ganglia and the occipital lobes, and showed signs of
white matter hypoxia in the frontal lobes compatible
with anoxic injuries. Twenty days following her cardiac
arrest, she still had no purposeful extra-ocular move-
ment, tracking, response to confrontation, or ability to
close her eyes. In addition to suffering blindness caused
by injury to the occipital areas, the patient generated
generalized confabulations. Nevertheless, the type of
confabulation is not further specified, and it is uncertain
whether the confabulations may be exclusively visual
confabulations, as a response to cortical blindness found
in Anton’s syndrome (e.g., Maddula, Lutton, & Keegan,
2009). There is no report of any form of amnesia.
The case reported by Cohen et al. (2011) may be a bor-
derline case since there is no report of amnesia or specifica-
tion of the type of confabulation. Furthermore, cortical
blindness might point to other syndromes caused by brain
injury such as Anton’s syndrome. Moreover, the suicide
attempt could reflect a pre-existing psychiatric disease.
Within the psychiatric literature the term “confabulation” is
sometimes used to describe statements based on delusions,
which may or may not be the case here. Finally, the patient
could arguably be classified as a young adult (age 17) rather
than a child, in developmental terms. Despite these uncer-
tainties, we have included the report as the brain is still
developing at this age (especially the frontal lobes, which
have been related to confabulation, as described in the
introduction). Moreover, based on the case-description pro-
vided in the report, we cannot with full certainty conclude
that the patient in fact does not suffer from confabulation due
to her brain injury.
Even though there are several suggestive similarities
among the three patients it is difficult to generalize. However,
to summarize, all are female, two cases have injuries to the
frontal lobes, two have amnesia, and two have brain injury
due to traumatic causes. However, whether these three cases
are representative for the occurrence of confabulation in
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children in general is difficult to say with any certainty.
Nevertheless, they do demonstrate the scarcity of the phe-
nomenon in the literature.
DISCUSSION
As several etiologies leading patients to confabulate do not
occur in children, or at least have lower incidence rates (e.g.,
Alzheimer’s disease and Wernicke-Korsakoff’s syndrome
caused by alcohol abuse and stroke), a discrepancy in the
reports is to be expected. However, several etiologies do, in
fact, occur in children (e.g., tumors, stroke, encephalitis, and
Wernicke-Korsakoff’s syndrome due malnutrition in anorexia
nervosa). Regarding tumors, confabulations are most often
reported in relations to craniopharyngiomas (Schnider, 2008),
which are most common in children in the age of 5 to 14 years
(Garré & Cama, 2007). Considering the number of possible
etiologies that do occur in children, it is striking that con-
fabulations in children are so rarely seen in the clinic and in the
reported literature. Based on the number of etiologies that may
affect children, it does not seem sufficient to assume that age-
METHOD OF INCLUSION
Records identified in literature search
(n=535).
All records or abstracts available in
English, Spanish, French, German,
Norwegian, Swedish, and Danish
(n=524).
Records or abstracts not available in
English, Spanish, French, German,
Norwegian, Swedish, or Danish
(n=11).
Full-text studies assessed for eligibility
(n=524).
Studies excluded by content without
empirical cases on confabulation
(n=238).
Empirical studies on confabulation
included
(n=286).
Studies excluded by age > 18 years
(n=266).
Studies excluded due to lack of age
specification
(n=17).
Studies on confabulation in participants
<18 years
(n=3).
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Fig. 1. Flowchart on the process of isolating cases of confabulation in children and adolescents (PubMed database search using the
keyword: confabulat*, March 26, 2018).
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related problems such as Alzheimer’s disease, and Wernicke-
Korsakoff’s syndrome due to alcohol abuse, can fully account
for the scarcity of reports on confabulation in children.
Naturally, this discrepancy may be the result of a clinical
bias where testing for confabulation in children is not inclu-
ded in the standard assessment and, therefore, is rarely
reported. Nevertheless, considering the striking behavior of
adult patients who confabulate, one would imagine that
clinicians would have reported the behavior in children as
well, had it been observed.
Possibly, clinicians might claim that there may not be a
bias at all, because children naturally confabulate all the time.
However, we believe that this would be a misconception.
First of all, healthy children’s fabricated stories are not
caused by, or related to, limited memory access, as is the case
with confabulations caused by brain injury. Second, the
memory of children (as well as adults) is suggestible, but
studies reveal that in none-suggestible environments children
are not prone to faulty or distorted memory (Bruck & Ceci,
2012). Third, a recent study has shown that even children at
the age of seven have efficacious mechanisms of reality fil-
tering and thus are capable of keeping thoughts and behavior
in phase with reality (Liverani et al., 2017), a breakdown in
this mechanism has been linked to confabulation in several
studies (Schnider, Nahum, & Ptak, 2017).
We believe that the discrepancy between the number of
reported cases regarding confabulation in children and adults
represents qualitative differences between the child’s and the
adult’s brain affected by brain injury where the young brain is
less susceptible to confabulations. Further research on this
topic, including a clinical focus on reporting cases of con-
fabulation in children, may lead to a better understanding of
the governing mechanisms in confabulations caused by brain
injury as well as the developing brain, for example, what are
the aspects of the developing brain that seemingly protect
children from developing confabulations?
Since we have not been able to find any research on this
specific topic, we propose three tentative hypotheses on why
children may be resilient to this particular condition. These
could serve as different research avenues leading, not only to
a better understanding of the nature of confabulations, but
also to which mechanisms in the developing brain might
provide resilience against confabulatory behavior.
The first hypothesis relates directly to the well-established
differences in the degree of plasticity in the human brain in the
course of a lifespan, particularly the high plasticity throughout
childhood and early adolescence may shed light on why we do
not see confabulation in children. Here one may speculate
whether a remission of an already transient phenomenon (i.e.,
confabulations) occurs even faster in the developing brain,
compared to the adult, or even aging, brain. The three studies
included here do not clearly support this hypothesis, as con-
fabulations are evident years post injury in both case one and
two, nevertheless, due to the very low number of reported cases
we cannot discount the possibility that these cases are especially
severe since they have made their way into scientific literature.
One reason why more cases have not been reported could,
in fact, be due to fast remission after injury in children and
young adults. This speculation could gain some support based
on other symptoms of brain injury where the developing brain
recovers more rapidly than the adult brain. One such example
is that young children who suffer even severe damage in lan-
guage areas of the left hemisphere have shown a remarkable
plasticity and rapid recovery, where areas of the right hemi-
sphere may even take over language function following an
injury (Ellison & Semrud-Clikeman, 2007; Kolb & Fantie,
2009). Thus, a high degree of neural plasticity could serve as a
protecting factor from developing confabulation.
Second, damage to specific parts of the prefrontal cortex
has previously been associated with confabulation (Gilboa &
Moscovitch, 2002; Schneider, 2003), and particularly the
prefrontal cortex is known to be still maturing during
Meguro et al. (1999) Female 9 Traumatic Bilateral hyperintensities
in hippocampal areas
and parts of splenium
MRI Symptoms 1-2 years post injury: Anterograde and
retrograde amnesia for one year prior to the
accident. Confabulations occurred if provoked by
questions to events in episodic memory and were
characterised by misplacement of memories in
their temporal context together with an
erroneous combination of existing memories.
During a follow-up examination approximately 10
years later, the patient was still amnesic, however,
her confabulations had vanished.
Anterograde amnesia, including executive
dysfunction. Symptoms 8 years post injury:
Spontaneous confabulation. The confabulations
were characterised as plausible, and often they
became evident only when verification failed.
Symptoms 20 days post injury: No purposeful
extra-ocular movement, tracking, response to
confrontation, or ability to close her eyes. In
addition to blindness caused by injury to the
occipital areas the patient generated generalized
confabulations (not futher described).
Thomas-Antérion et al. (2012) Female 12 Traumatic Diffuse damage, with
bifrontal contusion and
thin corpus callosum,
left frontal
porencephaly and
ventricular dilatation
MRI
Cohen et al. (2011) Female 17 Anoxia due to
cardial arrest
Diffuse infarcts in both
basal ganglia, the
occipital lobes, including
signs of white matter
hypoxia in the frontal
lobes compatible with
anoxic injuries
MRI
Case Gender Age at injury Type of injury Lesions Imaging at time of injury Symptoms
Fig. 2. Table describing the three identified cases of confabulation in children.
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adolescence and even into early adulthood (Lenroot & Giedd,
2006). Perhaps the late development of the prefrontal cortex
might be acting as an additional protective factor against
confabulation arising during childhood.
Finally, a third hypothesis relates to the content of con-
fabulations, as the majority of confabulations consist of some
form of generic memories or scripts, for example, the patient’s
habits or repeated personal events (Dalla Barba et al., 2017).
Due to cumulative experience, adults naturally have more
elaborated and well-established episodic scripts than do chil-
dren. These well-established episodic scripts, or memories,
might be better preserved or more readily accessible for adults
following some degree of amnesia caused by brain injury,
which in turn may give rise to confabulations. Despite the
intuitive appeal of this account, it fails to explain the rarer
fantastic confabulations, where the content of the confabula-
tions is unrealistic or has supernatural content. There is still an
ongoing debate whether plausible and fantastic confabulation
are distinct forms of confabulation (Nahum, 2012) or opposite
extremes of a continuum (Dalla Barba, 1993b).
For the present, these remain tentative speculations.
However, with additional awareness of the age-related dis-
crepancy in the prevalence of confabulation in children and
adults, we hope to gain a better understanding not only of
confabulations themselves, but also of the resilience and
plasticity of the developing brain, which seem to serve as a
protective factor during childhood and adolescence against
symptoms of brain injury such as confabulation.
A way forward would be to establish a consortium inves-
tigating confabulations across age spans with specific atten-
tion to children. The investigation should include a clinical
screening for confabulation using a standardized test battery
(e.g., a short version of The Confabulation Battery originally
developed by Dalla Barba and colleagues, 2018). This would
enable mapping of age-related differences, etiologies, and
lesion types and how they interact.
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